INTRODUCTION
Parental care, or non-gametic contributions that enhance the survival and reproductive success of the care-giver's offspring, is a diverse phenomenon among fishes. This care manifests itself in a wide variety of activities involving one or both sexes. The vast amount of information on these phenomena has necessitated and encouraged compilations and reviews. One of the earliest such reviews is that of Gill (1906) . Numerous researchers have reviewed specific groups of fishes (e.g. Fryer & Iles, 1972 on cichlids; Wootton, 1976 ; Reese, 1964 on marine fishes ; Sterba, 1963 on freshwater fishes) ; or specific forms ofparental care (e.g. Amoroso, 1960 on internal gestation; Noakes, 1979 on ectodermal feeding; Oppenheimer, 1970 on oral brooding). Balon (1975a) proposed and detailed a scheme of reproductive guilds for fishes based on aspects of reproductive behaviour and ecology. At present, the most authoritative compilation of parental care in fishes is that of Breder & Rosen (1966) . However, Breder & Rosen's comprehensive work is in need of updating. The information presented here partially fulfills that need. This paper is based on a literature review concentrating on field studies of fish ecology and behaviour. The occurence of parental care in 89 families of bony fishes (21",, of all families) is described by using the systematic classifications of Greenwood, Rosen, Weitzman & Myers (1966) for teleosts, and Breder & Rosen (1966) for non-teleosts. These 89 families are categorized into eight mutually exclusive groups based on the sex of the care-giver(s) in Table 1 .
PHYLOGENETIC AND ECOLOGICAL FACTORS
The families characterized by parental care represent a wide variety of groups. These families belong to 21 of the 36 orders of bony fishes. Furthermore, complex care-giving behavior can be found among the most primitive families (Latimeriidae, Lepidosirenidae, Amiidae) as well as the most advanced (Blenniidae, Gobiidae, Belontiidae) . Notably, the members of the 'superorders' Elopomorpha and Clupeomorpha do not exhibit any parental care. Ecologically, parental care is predominantly a freshwater phenomenon. Among the 89 families characterized by parental care, reproduction in the care-giving species of 50 families occurs exclusively in fresh water. In 32 families, reproduction is in marine, marine intertidal, or estuarine habitats. The remaining seven families have some care-giving species that reproduce in fresh water and other care-giving species that reproduce in marine, marine intertidal, or estuarine habitats. Considering the 15 orders (72 families) in which no parental care is known for any species, the species in 64 families reproduce exclusively in marine or marine intertidal habitats. The species in four families reproduce in fresh water. The remaining four families have some species that reproduce in fresh water and other species that reproduce in marine habitats. The habitat information for the families in these 15 orders was taken from Nelson (1976) .
DEFINITION OF THE FORMS OF PARENTAL CARE
The forms of parental care known to occur in the bony fishes are listed and defined below. The order in which these forms of care are listed corresponds to how frequently each form occurs (Blumer, 1979) .
Guarding. Displaying toward and/or actively chasing conspecifics and heterospecifics that approach the eggs or fry, or the site where they are located. .Nest building and maintenance. Digging a depression in the substrate, a burrow, or making an elevated mound with substrate materials. Assembling a cup or tube structure with pieces of vegetation. Blowing mucus-covered bubbles that form a floating mass. All these structures are used to hold eggs and/or fry. Substrate cleaning. The removal of detritus, algae, and animals from the site where eggs are to be deposited.
EctodermalJeeding.
A specialized mucus produced on the body surface of the parent is used as food by the young fry.
Brood ouch egg carrying. Eggs held in a special sac-like external structure during their development. Splashing. Splashing water on eggs deposited out of water or eggs exposed at times of low tide.
Nest building and substrate cleaning are primarily pre-fertilization activities, whereas the other forms of parental care are post-fertilization activities. The term 'egg' refers to either unfertilized ova or the embryonic phase of development or both. 'Fry' refers to either the larval or juvenile developmental phases or both (see Balon, 1975b) . Internal fertilization, in and of itself, is not considered to be a form of parental care. For example, species in the families Phallostethidae and Neostethidae have internal fertilization, but embryonic development (cleavage) does not begin until the eggs are released by the female (Roberts, 1971 ; Villadolid & Manacop, 1934) . Neither males nor females attend these embryos. Similar conditions exist for members of the Horaichthyidae (Breder & Rosen, 1966) , and for some members of the Cottidae (Hubbs, 1966) and Characidae (Nelson, 1964) . Tables 2-9 list the families, forms of care, and references corresponding to each of the eight categories given in Table 1 . The modes of fertilization among the caregiving species of each family are also given in these Tables. Table 10 lists the 36 orders of bony fishes and the families that are characterized by parental care. Ecological data and cross references to Tables 2-9 are also given in Table 10 . The distribution of families by the sex of the care-giving individual. The 89 families exhibiting parental care are categorized into eight mutually exclusive groups by the sex of the care-giving individual(s). 'Male alone' indicates that when parental care occurs it is given only by the male. 'Male alone and biparental' means that among some species in a family only the male cares for offspring, while among other species in the same family both male and female give parental care (usually together). The meaning of the notation for the other categories follows in a similar manner. Erythrinidae (E) 
Cottidae (E) GE, N, F, RD, ME Bailey, 1952t ; DeMartini, 1978a; Downhower & Brown, 1977; Elmhirst, 1915; Ennis, 1970; Hann, 1927t; Ludwig & Norden, 1969; Morris, 19547; Peek, 1869; Savage, 1963; Simon & Brown, 19437; Smith, 19237; Smyly, 19577; Westin, 1969 GE, ORB DeMartini, 1978b; Gilbert, 1895; McIntosh, 1886 McIntosh, , 1897 Parr, 1926t Pseudochromidae (E) Avila, 1976; Barney & Anson, 19237; Beeman, 1924t; Breder, 1936bt; Carr, 1942t, 1946t; Coggeshall, 1923t; Howland, 1932t; Hubbs & Bailey, 1938t; Huck & Gunning, 1967; Hunter, 1963; Keenleyside, 1971 Keenleyside, , 1972a Larimore, 1957t; Mathews, 1965; Miller, 1963; Murphy, 1948t; Reighard, 1905; Witt & Marzolf, 1954t Hardy, 1959t; Kent, 1883; Penrith, 1972; Wilson, 1958t Arnold, 1948at ; Barlow, 1964 Barlow, , 1967 Campbell, 1948bt ; Lauppe, 1907 (as cited by Breder & Rosen, 1966 ) Fiedler, 1964 Potts, 1974; Soljan, 1930at, b Colin, 1971; Leong, 1967 Fishelson, , 1975 Guitel, 1893a, b ; Hildebrand & Cable, 19387; Hildebrand & Schroeder, 19281; Holder, 1907; Jones, 1937at ; Lebour, 19271.; Mito, 1954t; Munro, 1955bt (as cited by Breder & Rosen, 1966 Phillips, 1977; Qasim, 1956 Raju, 1971; Shiogaki & Dotsu, 1973; Wickler, 1957dt GE, GF, N, F
Tripterygiidae (E) GE, F Graham, 19397; Ruck, 1973a Kurtidae (E) EEC Guitel, 1913; Hardenberg, 19367; Weber, 1910 Tetraodontidae ( Abel, 19617; Albrecht, 1969; Allen, 1972; Breder & CE, EF Coata, 19337; Brinley, 19397; Clarke, 1970; Fishelson, 1964 Fishelson, , 1970a Fishelson el al., 1974; Fricke, 1974; Keenleyside, 1972b; Limbaugh, 1964; Mapstone & Wood, 1975; Moyer, 1975; Moyer & Bell, 1976; Moyer & Sawyers, 1973; Myrberg ef al., 1967; Robertson, 1973; Russell, 1971; Sale, 1970 Sale, , 1971 Swerdlof, 1970; Venvey, 1930t Berns & Peters, 1969 Forselius, 19577; Nieuwenhuizen, 1957af; Rohrbach, 1939ct , 1957t, 19597; Breder, 1934et; Carbonnier, 1869; Chang & Liley, 1974; Cheal, 1973; Forselius, 1957t; Friese, 1957at; Goodrich & Taylor, 1934t; Hall, 1968; Hall & Miller, 1968; Hodges & Behre, 1953t; Innes, 1956; Kramer, 1973; Kuhme, 1961; Miller, 1964; Pal & Southwick, 1965; Schmidt, 1957t ; Smith, H. M., 1937t Ariidae ( E) ORB Dmitrenko, 1970; Evermann & Goldsborough, 1902; Gudger, 1916t, 1918t; Gunter, 1947t; Hubbs & Miller, 19607; Lake & Midgley, 1970a; Lee, 1931t, 1937t; Merriman, 1940t; Pantulu, 1963 Apogonidae (E) GE, ORB Ebina, 1932at ; Fishelson, 1970b; Garnaud, 1950bt, 1962 Constantz, 1979; Lake, 19367; Raney & Lachner, 19397; Reeves, 1907; Winn, 1953t, 1958at, b t Al-Uthman, 19607; Breder, 1939ct, 1941bt; Fusari 1893a; Hubbs, 19527; Jillett, 1968; Smith, 1950t 1947t; Deraniyagala, 1929t; Herre, 1924t; Khan, 1924t; Qayytim & Qasim, 1962; Raj, 1916t (as cited by Breder & Rosen, 1966 Swift, 1935t; Willey, 1909a; Yapchiongco, 1963 Alabetidae* (Ei GE Haswell, 1R9O Serranidae* (E) GE:, N Nototheniidae [El GE, N, F Daniels, 1978 F Daniels, , 1979 Anarhichadidaet (E) GE Lake, 19597 Bhimachar et 01.. 19447; Gill, 1874; Kulkdrni, 1943t; Roxas & Umali, 19377 , 19557; Frost, 1965; Greeley, 1932t; Needham, 1961; Schultz, 1938t; Schultz & students, 1935t; Shapovalov & Taft, 1954t; Tautz & Groot, 1975 Abu Gideiri, 1968 ; Bretschneider ef af., 19471. ; Bridge, 1904; Chute, 1936t Baird, 1968 Baird, , 1973 Clark & Aronson, 1951t; Constantz, 1975; Depeche, 1976; Gordon, 1955t; Kunz, 1971; Rosen & Bailey, 1963t; Rosen & Gordon, 1953t; Turner, 1940at Solenostomidae ( I ) BP Fishelson, 1966; Willey, 1909b Scorpaenidae ( I ) IG Amoroso, 1960 Fujita, 1957~7, 1958t; Goodchild, 19247 (as cited by Breder & Rosen, 1966); Graham, 19397; Morris, 1956; Phillips, 1958t, 1964 Rass, 1936t; Takai & Fukunaga, 1971 Comephoridae ( I ) Berg, 1965; Dybrowski, 1873 Dybrowski, , 1901 I960t; Eigenmann, 1894; Hubbs, 19177, 1921bt; Ishii, 1957t, 1960t; Lagios, 1965; Rechnitzer & I,imbaugh, 1952t; Shaw, 1971; Triplett, 1960; Wiebe, 1968 IG Jackson, 1978 Luciocephalidae (E) ORB Alfred. 1966; Liem, 1967; Tweedie, 1952t Lange, 19347 (as cited by Breder & Rosen, 1966) TABLE 10 The orders of bony fishes and a complete list of the families with species that exhibit parental care. The manner in which groups of teleost families are listed follows the cladogram of Patterson & Rosen (1977: 120) . The number in parentheses after each order is the number of families in that order. The letter symbols that follow each family indicate the habitat in which reproduction occurs for those species that exhibit parental care (F = fresh water, M = marine, MIT = marine intertidal or estuarine). These symbols are also used to characterize the families of orders in which no parental care occurs. The 'Care given by' categories correspond to Tables 2-9 where references for each family are listed. Order Pleuronectiformes (7) ( 5 M , 2 M + F ) Order Tetraodontiformes ( 7 ) Balislidae ( 
GE

